Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.042; wR factor = 0.117; data-to-parameter ratio = 19.3.
The title compound, 8,18-dithia-2,6-diaza-13(1,4)-piperidina-1(1,2),4(1,3),7(1,2)-tribenzenaoctadecaphane-10,15-diyne-3,6-dione, C 32 H 30 N 4 O 2 S 2 , is composed of a relatively planar bis(2-mercaptophenyl)isophthalamide unit linked to a bridging 1,4-di(but-2-yn-1-yl)piperazine unit, forming a macrocycle. The isophthalamide ring is inclined to the outer mercaptophenyl rings by 8.18 (11) and 5.59 (10) , while these two rings are inclined to one another by 9.10 (12) . The piperazine ring adopts a chair conformation. There are two intramolecular N-HÁ Á ÁS hydrogen bonds generating S(5) ring motifs. In the crystal, molecules are linked via C-HÁ Á ÁS and C-HÁ Á ÁO hydrogen bonds, forming slabs lying parallel to (001). An O atom in the isophthalamide group is disordered over two positions with an occupancy ratio of 0.41 (6):0.59 (6).
Related literature
For the biological activity of piperazine derivatives, see: Fun et al. (2011) ; Kavitha et al. (2013) . For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
S1. Comment
Piperazine derivatives are popular in organic synthesis and for their applications in biology and medicine. They are known to exhibit antibacterial and antimicrobial activities (Fun et al., 2011) . They are also amongst the most important building blocks found in biologically active compounds in a number of different therapeutic areas and a review about the current pharmacological and toxicological information for piperazine derivatives is available (Kavitha et al., 2013) .
The molecular structure of the title molecule is shown in Fig. 1 . It is composed of a relatively planar bis(2-mercaptophenyl)isophthalamide moiety linked to a bridging 1,4-di(but-2-yn-1-yl)piperazine unit forming a macrocycle. The isophthalamide ring (C8-C13) is inclined to the outer mercaptophenyl rings (C1-C6 and C15-C20) by 8.18 (11) and 5.59 (10) °, respectively. The two mercaptophenyl rings (C1-C6 and C15-C20) are inclined to one another by 9.10 (12) °.
The S2-C1 and S1-C20 bond lengths are 1.773 (2) Å and 1.777 (2) Å, respectively, similar to the standard value of 1.769 et al., 1987) . There are two intramolecular N-H···S hydrogen bonds generating S(5) ring motifs ( Fig. 1 and Table 1 ).
The but-2-yne group is linear and connects the piperazine group to the bis(2-mercaptophenyl)isophthalamide moiety.
The piperazine ring (N1/N4/C25-C28) adopts a chair conformation.
In the crystal, molecules are linked via C-H···S and C-H···O hydrogen bonds forming slabs lying parallel to (001);
see Table 1 and Fig. 2. 
S2. Experimental
A mixture of precyclophane diyne (0.2 g, 3.98 mmol), piperazine (0.04 g, 3.98 mmol), formaldehyde (0.02 g, 7.96 mmol) from 37-41% formalin solution and CuCl (0.04 g, 3.98 mmol) in dioxane (30 mL) was refluxed at 363 K for 2 h under a nitrogen atmosphere by the Multi Components Reaction (MCR) technique. After the reaction was complete, the solvent was removed under reduced pressure and the residue was extracted with CHCl 3 (3 × 100 mL), washed with water (2 × 100 mL), brine (150 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed and the crude product was purified by column chromatography on silica gel using CHCl 3 /MeOH (24:1) as eluent. After purification the piperazinophane was recrystallised in MeOH by slow evaporation yielding block-like colourless crystals.
S3. Refinement
N-bound H atoms were refined with distance restraints: N-H = 0.86 (2) Å with U iso (H) = 1.2U eq (N). The C-bound H atoms were positioned geometrically (C-H = 0.93-0.97 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.5U eq (C-methyl) and = 1.2U eq (C) for other H atoms. In the isophthalamide group atom O2 is disordered over two positions with an occupancy ratio of 0.41 (6):0.59 (6). The molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 50% probability level. The intramolecular N-H···S hydrogen bonds are shown as dashed lines (see Table 1 for details).
Figure 2
A partial view of the crystal packing of the title compound. Hydrogen bonds are shown as dashed lines (see Table 1 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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